We compared the effects of a commercially-available children's video relative to an instructor-created video model on the acquisition of play skills with three children diagnosed with an autism spectrum disorder. Each participant was exposed to one commercially-available video model for one play scenario and one instructor-created video for a different play scenario and the resulting number of actions and vocalizations were recorded. Two children learned more rapidly using the instructor-created video format and the third had similar acquisition rates in both conditions. Additionally, participants attended to video and toys equally across the two video formats. Results are discussed as they relate to use of instructor created videos to teach play.
P lay skills emerge early in childhood and are considered important to a child's social and language development. It is well documented that children with autism exhibit deficits in symbolic and pretend play (Jarrold, 2003; Lifter, 2000) . Because of the relation between play and language, play is a high priority skill for early intensive behavioral intervention for children with an autism spectrum disorder (ASD) (Weiss & Harris, 2001) . Behaviorally-based teaching procedures such as discrete trial instruction, pivotal response training, in-vivo modeling and video modeling have all proven effective for teaching play to children with autism (McCoy & Hermansen, 2007; Stahmer, Ingersoll, & Carter, 2003) . Recent studies on video modeling have demonstrated beneficial effects for teaching reciprocal conversation skills (Charlop-Christy, Le, & Freeman, 2000) , play statements toward siblings (Taylor, Levin, & Jasper, 1999) , initiation of play with adults and peers (Nikopoulos & Keenan, 2004; 2007) and complex chains of pretend socio-dramatic play involving figurines and materials with spoken character dialog (D'Ateno, Mangiapanello, & Taylor, 2003; MacDonald, Clark, Garrigan, & Vangala, 2005; MacDonald, Sacramone, Mansfield, Wiltz, & Ahearn, 2009) .
Some studies have shown that video modeling produces more rapid acquisition and greater generalization of skills than in-vivo modeling (Charlop-Christy et al., 2000; Kroger, Schultz, & Newsom, 2007) , while other research has been less convincing. Gena, Couloura, and Kymissis (2005) found that video modeling and in-vivo modeling were equally effective in teaching the social skill of affective behavior. However, Conyers et al. (2004) found in vivo modeling to be more effective than video modeling to teach dental compliance procedures. The variability in these findings could be due to task differences or to unspecific aspects of the models or procedures used in the studies that influenced acquisition outcomes for these children.
Video modeling decreases the variation in the model across presentations, therefore reducing the likelihood of stimulus overselectivity (Egel, Richman, & Koegel, 1981) . Because children with ASD may focus on environmental stimuli irrelevant to the task, a video presentation allows for removal of distracting auditory or visual stimuli and the accentuation of certain desirable stimulus features through the editing process (LeBlanc et al., 2003) . In teaching contexts for children with ASD, many instructors create their own videos with a specific instructional goal in mind (Delano, 2007) . These instructor-created videos (ICVs) have the advantage of the instructor being able to control the content of the video for the purposes of optimizing stimulus control, but have the drawbacks of requiring videography skills and time investment. Alternatively, commercially-made videos are often created for entertainment or promotional purposes rather than instructional purposes, but have important advantages of being preedited and pre-produced and having increased likelihood of available corresponding toys and merchandise in retail stores (e.g. Fisher Price Little People  ). Recent video modeling research has used video-based imitation to teach longer and more complex play skills. MacDonald et al. (2009) successfully trained play scripts of up to 16 actions and 17 vocalizations to children with autism and their typically developing peers using ICV models. In these ICVs, the hands of the model were shown manipulating the characters or materials in the play script. Additionally, the toys used in these instructional models were an exact match to those used in the natural environment (MacDonald et al.) and excluded irrelevant stimuli such as sound effects to eliminate potential distracters. In contrast, commercially available child videos typically show the characters moving their arms and legs via claymation or other animation strategies and the characters facial expressions often change with the dialog. It is unclear whether commercially available videos (CAVs) of scripted play would produce similar effects to those observed with the ICVs of McDonald et al. (2009) . Research is needed to compare the effectiveness of these two model types and to determine what features of the video models make them a successful teaching tool.
The purpose of the present study was to compare the effectiveness of ICV models using the techniques described in the research of MacDonald et al. (2005; 2009) , with the effectiveness of corresponding CAVs to teach children with ASD to engage in extended sequences of pretend play. The targeted play included scripted actions and vocalizations across two sets of toys. The CAV was a professionally-produced children's video with a music soundtrack edited for length and content by the researcher. The ICV was a film recreating the script from the CAV using corresponding toys and play sets with an actor manipulating the characters and no music soundtrack.
Method

Participants
Three children diagnosed with an ASD participated in this study. All participants were enrolled in a center-based program that provided early intensive behavioral intervention. Andrew was 5 years old at the time of the study (Peabody Picture Vocabulary Test-Third Edition Form IIIB (PPVT-IIIB): 4 years, 7 months; Autism Diagnostic Observation Schedule-General (ADOS-G): Autism; Mullens: 40.25) and participated in integration for 3.5 hours of the school day. Piers was 5 years old at the time of the study (PPVT-IIIB: 5 years 7 months; ADOS-G: Autism; Mullens: 60.75) and was integrated for 3.75 hours of his day. Elaine was 4 years old at the time of the study (PPVT-IIIB: 4 years 5 months; ADOS: Autism; Mullens: 47.75) and participated in integration for 3.5 hours of her day. All participants communicated vocally, and spoke in full sentences. All participants demonstrated generalized gross motor imitation, object imitation and delayed object imitation. All participants had prior experience with the preschool's ICV modeling curriculum. Participants were selected based on reports of their lack of appropriate socio-dramatic play skills and all participants had increasing play skills targeted on their individualized educational plans (IEPs).
Setting
Training and probe sessions were conducted in a therapy room (2.7 m x 4.3 m) at the participants' preschool program separate from the classroom and free from distractions. In the therapy room, there was a table and chair to view the video and all play specific materials were set up on the floor next to the participant. A video camera and additional materials specific to the video modeling condition and collecting data were also present in the room. Sessions were conducted daily and all sessions were videotaped for later scoring.
Materials
Materials used during baseline and training included several Fisher Price Little People ® play sets featured in the selected videos and a portable DVD player. The play scripts were developed using two episodes of the commercially available Fisher Price Little People  stop-motion animated series: Sonya Lee and the Super Sundae, and Faster than a Speeding Frog. These episodes were then edited so that each had a similar running time and a similar number of actions and vocalizations by the characters. The CAV model was the edited stop-motion animated video. The ICV used during training included an adult using the figurines to act out the script taken from the corresponding CAV model. The ICV had the same number of actions and vocalization as the CAV and the running time of each ICV was within 3 s of the running time of the original. Both model types were shot from a 3 rd person perspective and shots in the ICV were angled as closely as possible to the original CAV. Only the hands and arms of the actor were visible in the video. Every effort was made to recreate the episode using the Fisher Price toys; however sound effects and the music sound track were not included and toys that could not be purchased for the ICV were created with craft materials (e.g., a cloud made from a candelabra and cotton balls, snow pile made of cotton balls).
The ® town and garage play sets, 1 vehicle, springs made from yellow pipe cleaners, 2 ground pieces made from foam board, a yo-yo made from glass medallions, paint and string, and a cloud made from a candelabra and cotton balls.
Independent Variable
The independent variable was the format of the training video: ICV or CAV. A video using each model type was created for both the Sonya Lee and the Super Sundae and the Faster than a Speeding Frog episodes. The ICV showed an adult modeling the behavior chain of completing the script using the figurines and play set. The CAV showed a stop motion clay animation of the script where characters appeared to be moving independently. Each participant was exposed to one model type of the video for each play set. Andrew and Elaine viewed the Frog episode using the CAV and the Sundae episode using the ICV, while Piers viewed the Sundae episode using the CAV and the Frog episode using the CAV.
Dependent Variables
All sessions were videotaped and scored later for the occurrence of the following responses: (a) scripted vocalizations, (b) scripted play actions, (c) attending to video, and (d) attending to toys during video viewing. The number of scripted actions and scripted vocalizations were scored for the whole 5-min session. To assess level of attending during video viewing, data were collected on the total duration of attending to the video and the toys. The measures of scripted play behavior are reported as the percentage of all elements emitted correctly and all attending data were measured as percentage duration of the model.
Scripted vocalizations. Scripted vocalizations were defined as vocal statements that matched or were similar to the statements on the video. Statements that were similar to the video included paraphrasing and substitutions or omissions of words. For example, the video script said, "Help us eat the world's biggest ice cream sundae" and the participant said, "Let's eat the world's biggest ice cream cone".
Scripted play actions. Scripted actions were defined as motor responses that matched the action shown on the video or were similar to the video model but resulted in the same change to the environment that occurred in the video. Actions that were similar to the video could include the participant using their hands to create actions done by vehicles or characters in the script. For example, the video script showed the truck plowing through the snow pile (cotton balls) but the participant could create the same change by parting the snow with their hands and then driving the truck through.
Attending to video and toys. Attending to the video was defined as any instance of head oriented and eyes directed toward the portable DVD screen. Attending to toys was defined as any instance of head oriented and eyes directed toward the toys which were at a 90 degree angle from the participant on the floor. Attending to video and attending to toys was sampled during two training sessions and one mastery session. A real-time measurement method (Miltenberger, Rapp, & Long, 1999) , which consisted of second-by-second recording, was used to assess duration of attending to video and toys. Duration of attending was calculated by adding the number of seconds in which the participant was attending dividing by the total seconds of the session and multiplying by 100.
Experimental Design
To compare the rate of acquisition of scripted play using ICV models versus CAV models a multi-element design within participant and across model types was used. Additionally, a multiple probe design was used across participants. Two scripts were taught using one video of each format for each participant and the scripts were equated for difficulty on script length, number of actions and vocalizations, and number of characters. Each participant completed mastery probes for both scripts before training of another participant began. Baseline probes were conducted prior to the implementation with each additional participant.
Procedures
Baseline. Prior to each baseline and training session, play sets were arranged with all characters and vehicles as they would appear in the first scene of the video before the participants entered the room. For example, in Sonya Lee and the Super Sundae, the cow does not appear until the rest of the characters arrive at the farm. Therefore, the cow's starting position in the play set was at the farm. Baseline sessions began with the participant seated in front of the play set. The experimenter gave the instruction, "It's time to play" and participants had 5 min to interact with the materials. Originally Andrew was given 4 min to interact with the materials, but experimenters extended sessions to 5 min to allow for participants the opportunity to complete the entire script. During all sessions, the experimenter operated the video camera to record the session. Sessions were videotaped and later scored by the experimenter.
Instructor-created video. Each session began with the participant sitting at the table with the portable DVD player in front of them. The experimenter started the video and told the participant, "It's time to watch the movie." The participant viewed the ICV of the episode two consecutive times. Next, the participant was instructed to sit down in front of the play set. The therapist told the participant, "It's time to play." At the end of the 5-min session the participant was told, "Playing is all done." The mastery criterion was 75% script completion for 3 consecutive sessions.
Commercially-available video. At the beginning of training, the experimenter told the participants what each of the items in the play set represented as they were not identical to the items featured in the video. For example, the cloud for the Faster than a Speeding Frog script was not available in stores and was recreated using props (e.g., cotton balls on a candelabra) for this experiment. Each session began with the participant sitting at the table with the portable DVD player in front of them. The experimenter started the video and told the participant, "It's time to watch the movie." The participant viewed the ICV of the episode two consecutive times. Next, the participant was instructed to sit down in front of the play set.
Mastery Probes. Mastery probes were identical to the baseline sessions and were conducted after the mastery criterion (3 sessions with at least 75%) was met in the ICV or CAV condition. The participants entered the room as was told, "It's time to play," and given 5 min to interact with the toy sets (i.e., no video shown). Mastery probes were conducted until the participant completed the script with 70% accuracy for two consecutive sessions without the video.
Interobserver Agreement
Interobserver agreement was calculated in 33% of sessions for the Sonya Lee and the Super Sundae script and 33% of sessions for the Faster than a Speeding Frog script. Interobserver agreement was calculated for scripted vocalization and play actions for each script for each child. Agreement for scripted vocalizations was 98% (range, 90 -100%) for the Sonya Lee and the Super Sundae script and 99% (range, 94 -100%) for the Faster than a Speeding Frog script. Agreement for scripted play actions was 92% (range, 78 -100%) for the Sonya Lee and the Super Sundae script and 96% (range, 82 -100%) for the Faster than a Speeding Frog script. Interobserver agreement was calculated for attending to video and attending to toys in 33% of sessions. Interobserver agreement was calculated by dividing the number of intervals of agreement by the total number of intervals of agreement plus disagreement, and this ratio was converted into a percentage. Agreement for attending to video was 93% (range, 78-100%) and attending to toys was 91% (range, 80-100%).
Results
The total percentage of all combined scripted actions and statements that were emitted in each play session are shown for each participant in Figure 1 . Andrew (top panel) met the mastery criterion for script completion in 12 sessions with both the ICV and CAV models. Piers (middle panel) met the mastery criterion for script completion in 4 sessions using the ICV script, and 8 sessions using the CAV. Elaine (bottom panel) met the mastery criterion for script completion in 16 sessions with the ICV model, but never met the criterion with the CAV model in spite of 16 sessions of this condition.
The scripted actions and vocals were scored separately in each session (not depicted separately on the graph) with similar effects observed across both categories. Andrew completed almost no scripted actions or vocalizations during baseline across both play sets. In the ICV condition, there was an increase to an average of 27 (out of 29) vocalizations and 23 (out of 28) actions during mastery probes. Scripted vocalizations for the CAV script increased to an average of 29 of 31 vocalizations per session during mastery probes while scripted actions increased to 21.5 of 28 during mastery probes. Piers completed no scripted actions or vocalizations during baseline in either play set. In the ICV condition, scripted vocalizations increased to an average of 28 (out of 31) on mastery probes while actions increased to an average of 25 out of 28. In the CAV condition, vocalizations increased to an average of 28.5 out of 31 during mastery probes while scripted actions increased to an average of 22 out of 28. In the ICV condition, Elaine's scripted vocalizations increased from a baseline level of 0 to an average of 28 of 29 on mastery probes while scripted actions increased from a baseline level of 2 per session to 21 or 28 actions during mastery probes. However, in the CAV condition, both vocalizations (3/31) and actions (4.5/28) remained very low during the mastery probes.
Percentage duration of attending is depicted in Figure 2 for Andrew as assessed during sessions 5, 14, 19 and 21 (ICV, top panel), and during sessions 6, 16, 23, and 25 (CAV, bottom panel). He consistently attended to either the video (mean, 85%; range, 76-96%) or the toys (mean, 13%; range, 4-24%) for the duration of both training videos with no clear difference in attending across conditions. Attending for Piers (Figure 3) was assessed during session 31, 39 and 45 (ICV, top panel) , and during sessions 32, 38, and 46 (CAV, bottom panel) . He also consistently attended to either the video (mean, 90%; range, 74-100%) or the toys (mean, 7%; range, 0-22%) for the duration of the training videos. Elaine's attending (Figure 4) was assessed during session 54, 70 and 84 (ICV, top panel) , and during sessions 53, 69 and 83 (CAV, bottom panel). She attended to either the video (mean, 80% range, 60-99%) or the toys (mean, 9% range, 0-15%) for the majority of the presentation of the training videos. Both Piers and Elaine attended to the video less and to the toys more as they met mastery criteria for script completion.
Discussion
Similar to McDonald et al. (2009) all three children were able to learn complex scripted play from watching ICVs and these newly acquired play sequences were maintained during mastery probes when no videos were shown prior to the play sessions. The CAVs did produce functional play sequences in a reasonable amount of time for two participants while the third (Elaine) never learned the play script for that condition. One of the participants (Andrew) who learned the CAV script reached mastery in an identical number of sessions in both conditions whereas there was a slight advantage for the ICV condition for Piers and a clear advantage for Elaine.
A number of variables could account for the differential effectiveness of the ICV compared to the CAV for two of the participants. Though care was taken to re-create the timing, content and script of the children's videos, the content of the videos also differed on a variety of intended dimensions. First, features of the CAV that were considered extraneous to the targeted task (e.g., sound tracks, sound effects) were removed to enhance the salience of the character dialogue as the only auditory stimuli. Second, the presence of an actor manipulating the figurines in the ICV provided a more exact version of the play behaviors that were to be duplicated in the subsequent play session. That is, the special effects and stop-motion animation effects of the CAVs could not be re-created in the ICV (e.g., dolls did not have moveable limbs, facial expressions, and eyes that shifted). For example, in the Faster than a Speeding Frog episode, Eddie landed in a cloud that hung unsupported in the air and Michael did tricks with his yo-yo. In the Sonya Lee and the Super Sundae episode, the dump truck tunneled underneath a snow pile and the fire truck sprayed liquid ice cream toppings onto the sundae. Although less technologically advanced, the ICV version actually depicted a person engaging in the specific behaviors that would be necessary to use the materials in the free play sessions. Additionally, the toys in the ICV condition video were a more exact match to those materials available during free play because some of the items shown in the CAVs could not be procured (e.g., free floating cloud) and had to be simulated. It is possible that any of these features may have contributed to the difference in the videos effectiveness as a teaching tool for two out of the three participants.
There are several limitations to this study that must be considered. First, all participants in this research had a previous learning history with using video modeling using ICVs and the results of the experiment may have been different if the participants had no previous exposure to this teaching strategy. The materials used in this study were also limited to the use of clay-animation as model type. Further investigation would be needed to determine the success of the intervention if live action or animation had been used instead. Additionally, there are a number of potential dependent variables that could be measured in future studies, including the quality of play (including inflection and intonation) and novel or unscripted play generated by each model type. The absence of sound effects in the ICV and the exact match of the toys could have been important variable to the success of ICV for the participants.
There are many exciting possibilities for future research based on the findings of this study. The use of different video formats could be tested to investigate the degree to which the toys are able to deviate from the video model, for example comparing live action to clay-animation models. The ICVs were based on the camera angles used in the CAVs, but replications could assess point of view of the video model. Additionally, the CAV contained pre-existing cuts where vital actions to the progression of the plot were left out. For example, the tractor in the sundae script is never shown being boarded or traveling to the farm, but appears later pulling up to the farm. Despite these gaps in the script, all the participants were able to complete the script. Further research could explore the necessity of script elements and the possibly of programming for unscripted play.
Analysis of attending during the video model presentation is an additional area for future research. Attending to the model has always been considered an important factor in an individual's success with an imitation task (McCoy & Hermansen, 2007) , but attending to the materials may be an important factor not yet considered. Attending to the materials as well as to the model may make a difference in task completion or rate of acquisition. Also, attending to materials may be an important correlate of or even a prerequisite for video modeling. The video model presented in the presence of the materials may be an important variable in the success of video modeling as an instructional strategy.
